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31

the FPCB ig-disposed on the ffh—type heatsink
32

the light module and the fin-type heatsink are polished
33

the solaering paste 1s applied on the fin-type heatsink
34

the light module is disposed in the space in the FPCB
35

the light module is attached to the fin-type heatsink

36

the light module is connected electrically to the FPCB

FIG. 3
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1
LIGHT ASSEMBLY

BACKGROUND OF THE INVENTION

1. Field of the Invention

The mvention relates to a light assembly, more particu-
larly to a light assembly including a heatsink, and a light
module that 1s attached to the heatsink.

2. Description of the Related Art

A conventional light assembly includes a printed circuit
board (PCB) and a light module. The PCB includes a
dielectric substrate, and a copper foil formed on the dielec-
tric substrate. The PCB 1s etched such that a first portion of
the copper foi1l serves as first and second circuit traces and
such that a second portion of the copper foil serves as a
mounting base for mounting the light module thereon. Each
of the first and second circuit traces has a first end that is
coupled to a voltage supply, and a second end that is
opposite to the first end of a respective one of the first and
second circuit traces. The light module 1s mounted on the
mounting base, and includes first and second external con-
nection terminals, each of which 1s connected to the second
end of a respective one of the first and second circuit traces.
The mounting base dissipates heat generated by the light
module.

The aforementioned light assembly 1s disadvantageous in
that the mounting base 1s ineflicient at dissipating heat
generated by the light module.

SUMMARY OF THE INVENTION

Therefore, the object of the present invention 1s to provide
a light assembly that can overcome the atoresaid drawback
associated with the prior art.

According to one aspect of the present invention, a light
assembly comprises a fin-type heatsink and a light module.
The fin-type heat sink has a contact surface. The light
module includes a thermally conductive cup-shaped chip
seat and a light-emitting chip. The thermally conductive
cup-shaped chip seat 1s attached to the contact surface of the
fin-type heatsink, and defines a mounting recess. The light-
emitting chip 1s mounted in the mounting recess in the
thermally conductive cup-shaped chip seat.

According to another aspect of the present invention, a
method for making a light assembly, which includes a
fin-type heatsink, a flexible printed circuit and a light
module, comprises the steps of: attaching the tlexible printed
circuit to the fin-type heatsink; attaching the light module to
the fin-type heatsink; and connecting electrically the light
module to the flexible printed circuit.

BRIEF DESCRIPTION OF THE DRAWINGS

Other features and advantages of the present invention
will be come apparent 1n the following detailed description
of the preferred embodiments with reference to the accom-
panying drawings, of which:

FIG. 1 1s a partly sectional schematic view of the first
preferred embodiment of a light assembly according to the
present mvention;

FIG. 2 1s a schematic view to illustrate a flexible printed
circuit on a heatsink of the first preferred embodiment;

FIG. 3 1s a flowchart of the preferred embodiment of a
method for making a light assembly according to the present
imnvention;

FIG. 4 1s a schematic view of the second preferred
embodiment of a light assembly according to the present
invention;

FIG. 5 1s a schematic view of the third preferred embodi-
ment of a light assembly according to the present invention;
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FIG. 6 1s a partly schematic sectional view of the third
preferred embodiment; and

FIG. 7 1s a schematic view of the fourth preferred embodi-
ment of a light assembly according to the present invention.

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENTS

L1l

Betore the present invention 1s described in greater detail,
it should be noted that like elements are denoted by the same
reference numerals throughout the disclosure.

Referring to FIGS. 1 and 2, the first preferred embodiment
of a light assembly according to this invention i1s shown to
include a fin-type heatsink 5 and a light module 6.

The fin-type heatsink 3 has a contact surface 31, and a fin
surface 52 that 1s opposite to the contact surtace 51 of the
fin-type heatsink 5 and that 1s formed with a plurality of
heatsink fins 53.

In an alternative embodiment, the light assembly may
include one of a coolant-type heatsink (not shown) and a
uniform heat-conducting heatsink (not shown). In yet
another embodiment, the light assembly may include a
combination of the fin-type heatsink 5, the coolant-type
heatsink, and the uniform heat-conducting heatsink.

The light module 6 includes a thermally conductive
cup-shaped chip seat 61, a light-emitting chip 62, and a
terminal unat.

The thermally conductive cup-shaped chip seat 61 of the
light module 6 has lateral sides 614, 6135, and a bottom side
611 that interconnects the lateral sides 614, 615 of the
thermally conductive cup-shaped chip seat 61 and that
cooperates with the thermally conductive cup-shaped chip
seat 61 to define a mounting recess 610. The bottom side 611
of the thermally conductive cup-shaped chip seat 61 1is
attached to the contact surface 51 of the fin-type heat sink 5.

It 1s noted that, in this embodiment, the light assembly
further includes a thermally conductive adhesive 7. The
bottom side 611 of the thermally conductive cup-shaped
chip seat 61 1s bonded to the contact surface 51 of the
fin-type heat sink 5 through the thermally conductive adhe-
sive 7 that 1s applied to the contact surface 51 of the fin-type

heatsink 5.

The light-emitting chip 62 of the light module 6 includes
a plurality of light-emitting diodes, and 1s mounted 1n the
mounting recess 610 1n the thermally conductive cup-shaped

chip seat 61.

In this embodiment, the thermally conductive cup-shaped
chip seat 61 1s made from metal for conducting heat gen-
erated by the light-emitting chip 62 and for transferring heat
conducted thereby to the fin-type heatsink 5.

The terminal unit of the light module 6 includes first and
second external connection terminals 612, 613 that are
coupled respectively to positive and negative terminals (not
shown) of the light-emitting chip 62, and that extend out-
wardly of the thermally conductive cup-shaped chip seat 61.

The light assembly of this embodiment further includes a
flexible printed circuit (FPC) 4 that 1s disposed on the
contact surface 51 of the fin-type heat sink 5. The FPC 4
includes first and second conductive pads 41, 42, first and
second circuit traces 43, 44, and an 1nsulative layer 45. Each
of the first and second conductive pads 41, 42 of the FPC 4
1s connected, such as by soldering, to a respective one of the
first and second external connection terminals 612, 613 of
the terminal unit. Each of the first and second circuit traces
43, 44 of the FPC 4 has a first end portion that 1s connected
to a respective one of the first and second conductive pads
41, 42 of the FPC 4, and a second end portion that 1s opposite
to the first end portion of a respective one of the first and
second circuit traces 43, 44 of the FPC 4 and that 1s
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connected to a power source (not shown). The insulative
layer 45 of the FPC 4 covers the first and second circuit
traces 43, 44 of the FPC 4.

In an alternative embodiment, the second end portion of
the first and second circuit traces 43, 44 of the FPC 4 are
turther connected to electric components (not shown).

It 1s noted that the first circuit trace 43 of the FPC 4 has
a curve segment 431 that defines a recess 4310. The light
module 6 1s received 1n the recess 4310.

The preferred embodiment of a method for making the
light assembly according to this invention includes the steps
shown 1n FIG. 3.

In step 31, the FPC 4 1s attached to the contact surface 51
of the fin-type heatsink 5.

In step 32, the bottom side 611 of the thermally conduc-
tive cup-shaped chip seat 61 of the light module 6 and the
contact surface 51 of the fin-type heatsink 5 are polished.

In step 33, the thermally conductive adhesive 7 1s applied
to the contact surtface 51 of the fin-type heatsink 5.

In step 34, the light module 6 1s disposed 1n the recess
4310 1n the curve segment 431 of the first circuit trace 43 of
the FPC 4.

In step 35, the bottom side 611 of the thermally conduc-
tive cup-shaped chip seat 61 of the light module 6 1s bonded
to the contact surface 51 of the fin-type heatsink 5 with the
use of the thermally conductive adhesive 7.

In step 36, the first and second external connection
terminals 612, 613 of the terminal unit of the light module
6 arc connected electrically and respectively to the first and
second conductive pads 41, 42 of the FPC 4.

FI1G. 4 illustrates the second preferred embodiment of a
light assembly according to this invention. When compared
with the previous embodiment, the light assembly 1s dis-
pensed with the FPC 4. In this embodiment, the light
assembly further includes a pair of first and second connect-
ing wires 43', 44', each of which has first and second end
portions. Each of the first end portions of the first and second
connecting wires 43', 44' 1s connected to a respective one of
the first and second external connection terminals 612, 613
of the terminal unit.

FIGS. 5 and 6 1llustrate the third preferred embodiment of
a light assembly according to this invention. When com-
pared with the first embodiment, the light assembly 1s
dispensed with the thermally conductive adhesive 7 (see
FIG. 1). In this embodiment, the light assembly further
includes a pair of tlanges 81 and a pair of screw fasteners 82.
Each of the flanges 81 extends outwardly from a respective
one of the lateral sides 614, 615 of the thermally conductive
cup-shaped chip seat 61. Each of the screw fasteners 82
extends through a respective one of the flanges 81 and
threadedly engages the fin-type heatsink 5, as best shown 1n
FIG. 6.

FIG. 7 illustrates the fourth preferred embodiment of a
light assembly according to this invention. When compared
with the previous embodiment, the light assembly 1s dis-
pensed with the FPC 4. In this embodiment, the light
assembly further includes a printed circuit board (PCB) 4'.
The first and second conductive pads 41, 42, and the first and
second circuit traces 43, 44 are formed, such as by etching,
on the PCB 4'. The PCB 4' defines with a hole 40 there-

through. The thermally conductive cup-shaped chip seat 61
of the light module 6 extends through the hole 40 1n the PCB
4'. Accordingly, the first and second external connection
terminals 612, 613 of the terminal unit can be connected to
the first and second conductive pads 41, 42 of the PCB 4'.

It has thus been shown that the light assembly of this
invention includes a fin-type heatsink 5 and a light module
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6. The fin-type heat sink 5 has a contact surface 51. The light
module 6 includes a thermally conductive cup-based chip
seat 61 that 1s attached to the contact surface 351 of the
fin-type heatsink 5, and a light-emitting chip 62 that is
disposed 1n the thermally conductive cup-based chip seat 61.
The construction as such permits eflicient dissipation of heat
generated by the light-emitting chip 62.

While the present invention has been described in con-
nection with what 1s considered the most practical and
preferred embodiments, 1t 1s understood that this invention
1s not limited to the disclosed embodiments but 1s intended
to cover various arrangements included within the spirit and
scope of the broadest interpretation so as to encompass all
such modifications and equivalent arrangements.

What 1s claimed 1s:

1. A light assembly, comprising;

a fin-type heatsink having a contact surface; and

a light module including

a thermally conductive cup-shaped chip seat attached to
said contact surface of said fin-type heatsink, and
defining a mounting recess, and

a light-emitting chip mounted 1n said mounting recess
in said thermally conductive cup-shaped chip seat;

wherein said light module further includes a terminal unat,
said terminal unit including first and second external
connection terminals that are coupled to said light-
emitting chip and that extend outwardly of said ther-
mally conductive cup-shaped chip seat.

2. The light assembly as claimed in claim 1, further
comprising a flexible printed circuit attached to said contact
surface of said fin-type heatsink, said flexible printed circuit
including first and second circuit traces, each of which 1s
coupled to a respective one of said first and second external
connection terminals of said terminal unat.

3. The light assembly as claimed in claim 2, wherein said
first circuit trace of said tlexible printed circuit has a curve
segment that defines a recess for recerving said light module
therein.

4. The light assembly as claimed in claim 1, further
comprising a thermally conductive adhesive applied to said
contact surface of said fin-type heatsink for bonding said
thermally conductive cup-shaped chip seat to said contact
surface of said fin-type heatsink.

5. The light assembly as claimed in claim 1, further
comprising first and second connecting wires, each of which
1s coupled to a respective one of said first and second
external connection terminals of said terminal unit.

6. The light assembly as claimed in claim 1, further
comprising a pair of flanges, each of which extends out-
wardly from said thermally conductive cup-shaped chip
seat, and a pair of screw fasteners, each of which extends
through a respective one of said flanges and threadedly
engages said fin-type heatsink.

7. The light assembly as claimed in claim 1, further
comprising:

a printed circuit board defining a hole for extension of said

thermally conductive cup-shaped chip seat there-

through; and

first and second circuit traces formed on said printed
circuit board, and coupled respectively to said first and
second external connection terminals of said terminal
unit.
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